
The Optical Fiber
Chapter 2



Optical fiber structure



Refraction and Reflection 



Laws

𝑛𝑛 =
𝑐𝑐
𝑣𝑣 (1)

𝑛𝑛
1
𝑠𝑠𝑠𝑠𝑛𝑛 𝜽𝜽𝒊𝒊 = 𝑛𝑛

2
𝑠𝑠𝑠𝑠𝑛𝑛 𝜽𝜽𝒕𝒕(Snell’s law)        (2)

𝜃𝜃𝑖𝑖 = 𝜃𝜃𝑟𝑟 (Law of reflection)  (3)

Critacal Angle 𝜽𝜽𝒊𝒊 = 𝜽𝜽𝑐𝑐 = 𝑠𝑠𝑠𝑠𝑛𝑛−1(𝑛𝑛2
𝑛𝑛1

) (4)



Example



Numerical Aperture

𝑁𝑁.𝐴𝐴. = 𝐬𝐬𝐬𝐬𝐬𝐬 (𝜽𝜽𝒂𝒂)𝒎𝒎𝒂𝒂𝒎𝒎 = 𝑛𝑛1
2 − 𝑛𝑛2

2 = 𝑛𝑛1 2Δ



Types of Fibers w.r.t their
Refractive Index profiles 
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